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(54) MICROLENS SUBSTRATE AND METHOD FOR MAKING THE SAME. AND PROJECTION UQUID CRYSTAL DISPLAY DEVICE USING THE 
SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To simplify optical axis alignment and manufacturing process steps 
by performing patterning of the lens shape of a second microlens array by utilizing a first 
microlens array. 

SOLUTION: The patterning of the lens shape of the second microlens array is performed by 
irradiating the first microlens array with UV parallel light beams. The UV parallel light beams are 
condensed by the respective lenses of the first microlens array and expose the resist layers 
applied on the focal planes of the lenses. The points to be exposed can be changed by changing 
the incident angles of the UV parallel light beams and the resist patterns of the desired shapes 
can be obtained by controlling the incident angles of the UV parallel light beams and the 
exposure time. The shapes of the resist patterns are thereafter transferred to intermediate glass 
layers and the recessed parts are filled with a UV curing resin of a high refractive index by 
performing etching. 
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Japanese Unexamined Patent Publication. 

No. 294912/2003 (Tokukai 2003-294912) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 
[CLAIMS] 

[CLAIM 5] 

A method for producing a microlens substrate, 
comprising the steps of: 

forming, on a first microlens array made of inorganic 
dielectrics, a first microlens array including a plurality of 
lenses; 

applying a photosensitive resin; 

patterning by causing one of visible light and 
ultraviolet light to illuminate the photosensitive resin; and 

forming a second microlens array in accordance with 
the photosensitive resin thus patterned, 

the photosensitive resin being patterned by use of 
light transmitted through the first microlens array. 
[EMBODIMENT] 

[0040] 

...in a structure having one microlens, light spreads at an 
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angle of 2^ even after outgoing from the projection-type 
liquid crystal display device 20. To completely catch and 
project the light, a projection lens 10 having a large 
diameter is necessary. 
[0041] 

However, in the present embodiment, the second 
microlens array 7 is provided to keep a spread of outgoing 
light small, as shown in Figure 2, Further, a focal 
distance of the first microlens array 6 is set in a manner 
such that a focal point of luminous flux emitted from the 
first microlens array comes in the vicinity of a surface of 
the second microlens array, from which surface light 
outgoes. 
[0042] 

The second microlens array 7 disposed as described above 
functions in the same manner as the field lens 9. By 
causing main light beams of the respective luminous 
fluxes to become parallel to one another, the luminous 
fluxes outgo in an orthogonal direction with respect to the 
liquid crystal display device 20, thereby making a spread 
angle of the outgoing light from the liquid crystal display 
device 20 become small. 
[0043] 

Accordingly, the whole luminous flux is utilized efficiently 
even when a projection lens 10 having a small diameter is 
employed. 
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[0059] 

The following describes principle of a method for exposing 
a resist layer to form a lens pattern of the second 
microlens array, with reference to Figure 4. In the 
projection-type liquid crystal display apparatus 1 of the 
present invention, to improve efficiency in utilizing light, a 
focal point of the first microlens array 6 is designed in a 
manner such that the focal point comes approximately on 
a surface of the black matrix 26. 
[0060] 

Further, the second microlens array 6 and the first 
microlens array 7 are placed as far as possible from each 
other. The second microlens array 7 is formed in the 
vicinity of the black matrix 26. In the production steps 
described above, a top surface of the intermediate layer 
glass 24 is superposed approximately on a focal surface of 
the first microlens array 6 during the step of adhering 
glass. A resist layer is applied thereto so that, when 
entering the first microlens array 6, ultraviolet parallel 
light is converged to one spot on a resist layer by the first 
microlens array. The resist layer is then exposed by the 
spot to which the light is converged. 
[0061] 

A distance r between (i) a point where an optical axis of 
lens intersects with the focal surface and (ii) the spot to 
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which Ught is converged is expressed by the formula 
below: 

r = f X tanGi 

where Bi is an incident angle of ultraviolet parallel light, 
and f is a focal distance of the first microlens array. 
Accordingly, by changing the incident angle 0i of the 
ultraviolet parallel light, it is possible to change the spot 
to which light is converged. 
[0062] 

For example in Figure 4, when the ultraviolet parallel light 
45 enters at an incident angle of 9i, the luminous flux 45 
is converged to spots 47a, 47b, 47c by three microlenses 
46a, 46b, 46c, respectively. Then, corresponding portions 
of the resist layer 42 to these spots are exposed. On the 
other hand, when parallel light luminous flux 48 enters at 
an incident angle of 6j, the luminous flux 48 is converged 
to spots 49a, 49b, 49c by the three microlenses 46a, 46b, 
46c, respectively. Then, corresponding portions of the 
resist layer 42 to these spots are exposed. In the case 
where the resist layer 42 is made of nega resist, 
strongly-exposed portions of the resist layer 42 become 
thick, whereas weakly-exposed portions of the resist layer 
42 become thin. By controlling the incident angle 9i of the 
ultraviolet parallel light and the exposure time (or 
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intensity of illuminating light), the exposing is conducted 
on a desired spot by a desired light exposure. By repeating 
the step, the resist layer is exposed so as to have a 
desired pattern. 
[0063] 

If conducted by use of the ultraviolet parallel light that 
allows the entire first microlens array to be illuminated by 
a uniform light intensity, the exposing is performed, 
within its illuminated area, directly below respective 
lenses of the first microlens array. This makes it possible 
to form a second microlens array in uniform shape. 



a9)H*H#iiF;? (jp) 



(12) 48t 4# « (A) 



#^2003 -294912 
(P2003 -294912A) 
(43)4;^IBB ^«im6^15B(2003.10.15) 



G 0 2 B 3/00 

G 0 2 F 1/13 5 0 5 

1/1335 

GO 3F 7/20 5 0 1 



F I 

G 0 2 B 3/00 
G 0 2 F 1/13 

1/1335 
G 0 3 F 7/20 



A 2H0 8 8 
50 5 2H0 9 1 
2H097 

5 0 1 



^ffl* McH* Bt*«<DScl3 OL (^II M) 



mmwm^ 


♦JK2002-93737(P2002-93737) 


(71)tBBA 


000005049 














m>ima 


^1^4^ 3 ^ 29 B (2002. 3. 29) 




:*:iEJ^Rmis?«»KS?iW22S22^ 










mm mm 










































3^ 


















100103296 










^m± nil (^i«) 















(57) [S*^] . 

^3fc¥tf *%MS«- S C i (c J: •) ?f 5 . ^51-3t«T* 

ra:«/^xji(cui?x h/<^f->*j^ig3f laaB^sris 



52 51 53 54 







►V4sjL 




















-^^^^ 



21 24 42 



1 

^-CDT d7 n u > XT u -f « 2 o(D^pm{*»««: 
nrjg^s n; i|-©v>r i» p b >xr w ^ ». ±' 

<!: €r#^ t -r S V >f n U >X»«, 

2 ] t9iB®-Riy=»-CD-r >f n u > XT U 

a*' e^c -5 C i «:#^i-r 1 iBig©v P U 
>X»fi. 

[«^3] |WHm-©-7-^i'au>XTU'>^«. S 

* )18f^®Mi^c -S 2 IltU:©^flMll3ti5aJl $ n-CJfJfiSS 

[f»*:S4] B«i2ll— i'aU^XTb'f^^JjS 

ft*a 1 ~ 3 fa^©-7 n u > xss. 

5 ] mwmo u lyx^mt ^m—o-? ^ n 
b > XT u -r ?:Miiim»*>e. i^c SSS_h{CffM-r -sx 

-fi»PU>XTU'f€:Jgfi£-rSXei:. ^WfSv-fi? 
D U>XS«©f^*ffi-C*^T, 

^ifmft*^6ii5:^*r^)l?:WU. BirfaH— ©v-Yi'PU- 
^XTU-fSiy^WaH^r^L'-C. mu^fiim±i^Bmiy 

^ > i^^?f trlS^© V P U > XT -Y ^Jf^fiS L fc 

c i^^®:i-r-5if^^5iaK©-7-f ^P u>X»S© 

" [a*a7] B>liB»— ©v>f ^/ou^XTlx-r©*,"^, 
C i i -r -5it*:S 6 iB«© V -f P U >XaS© 

»)> miB^^Ui^X HKm— ©-^-f i^PU^XTU-f ^ 

m&i>tc^^m^hx. *#us^x ^©>'^•$-->:^'=S: 

h)l?fJt»;©fe3f ;Srtf ^Xg 
-5 C t i -r -5>i«*:B 5 ~ 7 IBig©"? P 
u>:^1g©{'TpS:^. 

c 9 ] mumi&m^wmmi(D^cft^mit 2 
®-c* 9 . s-©®3^«Bi-c* pjia^t^^b^fli* s 



) #^2003-2949 12 

2 

5(£^Mfli-C*-S4^**Ui^X h4^*-r-5Xgi. 

1/ . ms.'mr.(omdmms^icm^-7>( p u >xt u 

5 5 ~ 7 iBt£©-7 a L'>XS«©{'PS#a. 

1 0 ] |iriBMS^i*»«±©®3te14«Bi» 

m9^mmitmi'ix$> 0 « mriBSiJi-^^^tmflgKii-©-^ 

-<i;pu>XTU-f^2jtL/fc?fe^:M«-«{b3-t±. W 
tS^tc j: ») bS|5^=&i»* b m 2 © V -f P u > 

10 XTU-Y*J^fi£f-5.Ci?:q#S![<»:-r4»*315~7iB« 
©-7 P u>xaS©fPSfe&^. 

fiSfr-5fc«6Cc. H— ©-7^i'Pt'>XTU'>fK:MW3n 

fc-t*. Bf(iBW7^cttfcMbr-v-< i'P u>XS^*MM 
d^P U>XT U-f ©-''>■ ^'--Vi'* 
ffofcC<!:=&1tiii-r-5»*a5~l Oia®©-^-Yd7D 

u>X»«®f'P«:^ffi. 

[ii*ai2 3 Boian— ©v-<d'Pu>XTU'^* 

- h U>Xi:^— ©v-f i?P U>XT U-f-C^JS*?^ 
!iiS^^&%fefc-lffcJll#?fe©1^€:^-©^>f i'CJ 

©•r P U>XT U -^©>'^■^^-^>i^*^f o/cC <t * 

^t-r ^^*:«5 ~ 1 0 lai^©-?' -Y p u >x»«© 
[«*ai3] afeji&jsi. c:©efe7tjii*>e>©afe 

30 ?>^fR^m^^t. c©7^;m»fil*SK:j:0^«I3t^^•c 
a^©^fem*5MSf S n^^B^^?f;«-7- i . ltiia«B^«jj^ 

BfiiBffig«^T-©7fe»JK. ^-R!yfm-©-7 -Y p 

lx>XTU'f**ly. B«iBl|— ©•=7-ri'Cib>XTU-Y 
P b > XT U »*0f a^— ©-7 -Y ^' a U > XT ©S 

jSpfeiCcfcij u>xj^t>:©>''ti'-->i^**S3*^"^J^fiS3 

[0 00 1 ] 

[ffeHj©ji-r-2.«^ss^»] 2®«a©-7^i7 

P U>XT =&ii^fcv i7 P U>XS«RCJf •€■©!¥ 

m'f3'(iM}<^^<D-7 ^ U'>XSS^ffl;?./c?SS^m 
«T-*ffiir^-c«fiS3 n/cm«S©tS:iKM?gB^«i^^«: 
M-r'5fe©t?*.5, 
[0 00 2] 

[fi!3fe©C^JfS] SKMvSB^^^«g». S^M^^'?^ 

50 at?*-5/ca?)^%au:u-^-ri>. assMcci^snsct^ 



3 

««^g©aEifeK: ft S i # A 6 tl -5 . 

[0 00 3] ?ga^«7n«T-5:fflC^fc*5-CDfifiJ^^ 

[0004} C©H«S;©«fi£-C«. '^^^mjphtm 

[0 0 0 5] cn«:*tLr#S3;«. WF^mTf^^^- 
4fi:^^*tc<to-rs^t-5fe©t?. «ffl-rs?g[a^ 

[000 6] Ld^L. #«^©«^K:«*-7-:7 
{C J; ^7fe©ER»RS/c(3:SI**5ec S?cJ?)> AS*?t:©$tJ 1 

i|tra^7 - 1 8 1 4 8 T^^ifRtCfcliT. 2J1«BRCDv 
'fi'nix^XTU'f ?rffil>fc*5-7 -<JU^JU;^©#® 

<<cWM.^infci(^i>u>( •yi'S.^-bG^ 5R. 5BK: 

?gs^^iF2 0©3fe^ffl!l«:i3S^nrii5v 
s*3-a--5^©-c$)5<, »i©v-r i7oi^>xru-f 64 

fcK. G. B©^^3!)5aa^TtCft-5a:^{c®ST3 

©Sg-c«. ®!iKM©*5-7 ^;i/df§rffli^ftCi©-c. 

u-f3S®«©«-fe©^3i^j&naffWfcft5/c«), isjj 
u>xi 0{ca-r-5*-c©se©i5^©Si;*^«3/h3 

<. ^U>X1 Of©'5-7U«:J;63feS{gT*«jtet,>fc 

^{cf $ tiT s 2 @«iS©-7 p u > xr U 

W> — t5c©;*f-7XSS©iSH|rJ(c-en-env-f i;nu>X 
[0 00 8] $/c2Jl«Jsg©-5'-f i'CiW>XTU-r®f1^ 



3) #112 00 3-2 949 1 2 

4 _ 

br«, #ig^9 - 9 0 3 3 6^<&$g{cia^$n 

ri,»S*>©4>*-So C©2Jl«fi£©-v>fd;aU>XTU 

m—. ©•=?•-< i»au>XTU-f%S!l^{cfm 

L. ^— ©v-rrJ^at-^XTU-fcuvxjfjBSMi^r: 
© V >r 5? a U > XT U © W^?:^-^ b ■Cf'PSS L 
©t?.*S. 
[0 0 0 9] 

[^?9*SM^UJ;^i-r-5.^] U*'L/ft*5P,. 2jl© 
i'n u>XT u 4Wr-5i¥*©-7^ a U'VXa 
10 ±fa©j:5K:^/-5X«S©iraK:?-^5'nu> 
XT U-r?:JBfiS-r-5. *-5l,i«2t$J©-7^ i?PU>XS 
S4BA»3^-B:-C{'^U-Ct,»/c©-C. JJiTKM'^-SJc^ft 

[0 0 1 0 ] 2)i©v-^e;au>X4*-r'S-v-r e?pu 

>XSS-CK. 2tX©-5'-f i;pu>XTU-r©7lcWl^« 

©Xg*5i£:>g i ft 0 . 1^ > X©3t;:f:!^?r5|«-r S fcJst) 

2l:$t©ix>XTu-f©^:;^[6]. ^^fSiscxft^ 
(iHie:)?(fi)) ^^•G--gfcsi*fti^n«ft6fti^. 0*^ 

20 0. ^>X-'^•^f->*i^fcNB■c*Sfc^f>. c©3e#*^» 
- + 1 ym©ffia3tp'B*Sn. 2l8«j»©-7^d7ni^>X 
»«©«jS4S«>-CBSIft t>©{C OTl»/c. 
[00ii]iEfc. 2Jl©-7-fi7au>XTU-^©raK: 
^mmfi^X^Cth. 7fe^^-ii-*^H!l<tft^5H©-o 
iftofti/t. -Tft*?-^. 2Jl©^>X>'^•3^->©Pa^C 
=Pf 2Jl©fiLS9ifcffl©T^-f y> h 

•7- i7©)R:SrK:I^H#«: f> h €:#fe-|±-r|IB^T«. C <!: «s 
■c#ft*i->/c„ S)lftK:»iHl©T5-^^> hv-i?®^ 

■Smti^& *) . ti[a^*^©3 X h T f ::/©JlH i ft o 

[0012] ±f3®WS.**fl?^-r5fc*(C 

ftSnfc*>©-rS)0. ©v-f i'Dl^^XTU-r^rfiJ 
ffl b © V D > XT P © V > XJ^$t«^©^^• f 

[0013] 

40 as(<i©u>x*wrss-scjfS-©-=?-f i' 

nu>XTU-Y5rMmi§Sft*>6ft^fei:K:ff$fi£3nft: , 
-7-^ i'Pix>XSSK:fci!ir> II— ©-^^i^pui^XT 
u -f » 2 -p©^^^«^««:t^*nrff^fiK3 
© V ^ i7 a b > XT u ». ±ta4-^ e.*»-*©«iii^ 

[0014] t/c. c©-7-ri'au>X»«©^— syt 

^ii©-=?-f i'nu>XTU'f«. Mmmwmitmu 

[0 0 15] $/c. C©-7Yi'PU>X»S©||-©V 
so 'fi'PU>XTU'-ftt. &A?®Sf*©Sft4 2BlJLh© 



[0 0 16] S/c. C<Dv^tJ?PU>XS«<Dm— <D-7 

[00 17] *^BJor)v>r:57UU>XS«<Df'P 
XT u e> ^ S»S±«:Jg^T^XS 

y>c^ ^ - > ^5 n/c^^tii^i^Bi^stc urmnv >f ^ o 
tti^— 0 V ^ i^ n u >xr u ^Sia b/cj^&^fflc^r tf 

[0 0 18] */c. CCD-e-f t>PU>XSffiCDfFM:^ffi 
[0 0 1 9] C(Dv^>7U»XS«<Df^S:^ffi 

[0 0 2 0] */c. C(Dv^^pix>xs«oflFi?:^a 
e;^x h cc^— (D*^?-/ P u>xt u %®5ab/c3fe?:M 

[00 2 1 ] Sfc. c<7>-^'{^pu>xs«c7>fpi?:&^ 
<Di^3fett<Mfli«:®x V ^ p ix > XT u ^5? -r. > 

[00 22 ] ^/c. C(Dv>r^PU>XS^(D{'PM:^a 

<siii-c4> K> . mmimimm(^m-<o'r^ p u >xt 

@{tg|5^*^* urn 2 <D v>f p u >XT U >f 

[0 02 3] */c. C(D-7>r^P U>XS«(DfPS:&ffi 
CC:|ot^'C. 0XCr)v>f ^PU^XTU-Y^rJ^^-rS/casb 

cc. n-cDvvf ^Pu>XTb>rtcMS*sns7fe«w 
K:*fLr-7>r^pu:> xs^^ f®^4 ^ -^u ifi e>^xv ^ 

^ p U> XT U CD>^^' ^ - — > tJ^^tf o T So 
[0024] */c. C(D-^>fi5'PU>Xa«(DfPSSrS 



0 !RFil2 00 3-2 949 1 2 

6 

tCfcC^r. ||X<D-v^^PU>XTU>r€rJ&^'rS/ce55 

m^^xmM^^^s&^^^^fc^. pv^-hu>x<*: 

H— ©■7>ft57Pl/>XTl/>fr^^?:J^^L/. ?SeE^ 
>XTU-YCD>'^•:$?'-^>^^^forl^So 

[ 0 0 2 5 ] S e>K:*%Bjc[)tS:iJM^S^^^g«. a 

CD':?'f:57pu>XTU-f^WU. 1^— CD'7>f ^PU>X 

TU^«fi£jgK:<t-:>rft»3nsi<bfeK:. ||X(Dv>r 

^ p U > XT U -1" H— CD V ^ P 1/ >XT U CDMJi 
U>X}^(D/^:S?-:^>i^?:]te3nr?fJ^§n 

ri^So 

20 [0 02 6 ] 

[ 0 0 2 7 ] 0 1 \i:S::^^m(0&:Bmm¥Bmmmm:(D±W 

enn^ s*^ia<z> V >r p > xs^o'?gs^^^ 

T-%ij^*r»r®H-C«>So 

[ 0 0 2 8 ] a 1 vfcnBm^^Bm^mm i a 

fe5fel!i2(3DW®^^Di«3:?&^S:t:t6)nr*5D. ^M^3 

<D*,cx;&$, afe3feas2^cfcws^3feSBcD*^a^^— Sc^s 

30 Jc^CciBgsnri^So afe7lQ®2(Dmi®^ct3;p>'r> 
1f u>X4;&^'St:t6nr*50. n>f^>if u>X4t^. 

>X4:o^6«BSW^i:afe3fem^nfe)nSo afe7feai2 
^ > 7" ^ u - ^ s:^ffi^?:?^3gSji»? ^ n So 

[0 0 2 9 ] ::3>^>1f W>X4CD|u:^k:ii. 3@(D3^ 
S^ffi?:WU. C0[>JlBK::3ttt_b«:ieg3nTt^.So « 

cDi-rSo 

[003 0] 3^(0^^l7U^ ^^^"^-bG. 5R. 

«3 0- Suf*rAM"rS<i:^K:^t:f6nt:i^So -ecDfte 
50 <Ddr^^r2>(vif^'y-5R. 5B«. a^-^^P-f:?^ 



5^-5 Gk:?*bt:-en-en^f!a:<^iM*^<=>. ^ik:*5 
a^«7n«^ 2 0 onkmm^i f -j ^ psck^^«^^^ 2 

f ^m^>t:. P = f X t a n * *«SJ£-r 5 J: ^ (CSSS 

■L-c*n-enftS2<i>To-rtirA«-rSo 

G. R. B«, rSi'Wi'P'r •7i'5^-5G, 5R. 5B 
cflSiiKU'^Xi o^&ajto/c^. xi";--^! itcSi^ 

[003 1 ] SFa^^lRT-2 OCD3tffi»t!?f^0©B0:/7(C 

XI o*sg:tf6nt:*j«5, $6.{c. c©Si^u>xio 
^u>xi oiyi©jsBiK:^3n-c*j«). tssa^^ 

2 0*ie.ail45nfcSfeO3^:S». 7^-;l/Kb>X9 

fcj;o-cjs:Ku>xi o*!^i^6n/cfi[S(cj|Rm3n. 
c®tgSgu>Xi 0K:J:»5Xi7y->i ifcgj^Sti 

j^a. 7 -f-;bFU>X9^ffili-rtC. jga^^S^^ 
2 0*^e.il:gS:iJU>Xl 0(c5fe4ASfr-54:^J5:«E£ 

[ 0 0 3 2 ] c c-cflii»^?gs«^^2 0 tcoc^rs 

z^m^^^rmmicmmti,. *'^xa«8 iv^^'ni^ 

>XS«1 2<b*WL.-Cfc«3. ^f^XS^S iv-fi^a 
u>xasi 2 i©ra«:ffiS)B2 9 3!is«ASnri»^. 

3l6ttSWMfcffig-r -5 ^ xaS 8 OT) V i' a ix > XOTic 

«> ^^aJi 2 9 ^m^<tsii?>fcit>(Dm^mm2 1 ifij^ 
x«si 2<D?Bta3S-?^{W«:B. «#s@<bii:3^-r^^ac 
mmmm ( i to) Kjc-^-cj^sssnri^^., 

[0 03 3 ] •7--<.i'PU>X»ffil 2«:tt. 2®<Dv>r 
— CDv^5'PU>X7'U>f ^iim*3!l>6>ft-5)0lta 



5) #S 2003-294912 

8 

<b2 3©^®»L'>X-''?^f->Jf$t#eK:^Snt:*J»). 
C ©IflffitC J: r> m— ©-V -^i'DU>XTU-<6 
sn^S. CC-CffifliJ12 3K:«. «IiB2 2©ffl*f*<fc 

[0 0 3 4] ®«f*©S'S:'5*ra//7X2 4iS 
HJMfllM2 5©WM'bu>XA5f->jm^«:Si]snt:*j 
•p. c©^®K:J;orllii©-7-^i'au>XTU-f 7*5 
CCt?«Bi®2 5K:B. 1*1181^^X2 4© 

^-^©^>x>'^•:S^->^*. ^®u>xt>:. Aftb>X 
t^. $>^tH3:*iSScj&t'>Xt^c-r^J:i», 
©■r-^^?p^>XT^■Y©^>x-'^•5^->». -^0:^'; 

XA-C4>j;(,\ ©v-Tf ou^XTU-f 6*<t^-r 
SSU>X©5l6tti. ||:z©v-f i'aU>XTU'f7^ 
«E£-r-5#u>X©:)l&ffittS(,iK:WK:^cot:teO. V 

-{^U\y>XT\y< 6. 7©>!tl^-r'54u>X©5l^» 

[0 0 3 5] C©J:^.;fe:^^i-r-5C<!i:-C. H-v^fi^ 
20 aU>XT^-<=fe«!||<bUr. H— v-<i/iaU>XTW 

We[©m^<ag*tj-S*?f^Ci*5Bltlt?. ± 

1 umfe(rt©teSafeto-l*fS@[*s58«-e#5. W 
— W>XTV-^S^2 1 K: 7*^X9^ i'«Jfli?rffltifcJ© 

S*»i«cail— u>XTU-f©J^fcJ;C^¥MS 

•am-r s ^i: u > xr w ©Ji^t^ffia*s?i«-c 1 1£ 

30 

[0 03 6] S/t. ^tiitm^ffli^^aSiLr, 1^ 
p u- >XT \y{m(ow-is.mfm < esfcn-s . 

[0 0 3 7 ] S/c. «f«iim<*S«iSi«^mi**P^® 

-7 w 4' p >XT u -r tn^v -Y p u>xr u ©^ 
B© U> XF^PlTn fc^ D iQ: < ^3: 9 . SJSW^c^Si 

40 S. 

(0 0 3 8 ] C©?g^«7i^«^2 0r-tt> d^'f'i'P-if 
i'S^-SG. 5R. 5 B«:J:-^Tafe^m€::»?feO-r 

2 7«:Epj!jn3n-5. 

[0 03 9] ^Cte. 02 K:*J(,iT«> m^m^^^2 0 

©/cJ6#Kuri,iS<, 

[0 04 0] JJt±K:|ft?gC//t J; •!>«:, locv-fi/pu 
50 >X=&iBSUfc^-C«. 18:KS?gS^^^2 0«rai 
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ltL/tf^fe2*©ft]S«:*>-5t:G»L/t:L/*5/cJs«>. c 

[0 04 1] *iyitf9-c«. mm^it 

©•v''r5'nu>XTU-Y ©tHWWJja^Jcll— ©V -f a 

u> XT u 6 *i 6 aiits n/t3fc«©M**«<as-r s j: 

[0 042] c©J:5«:iHg3tifc|g~©v-Yi;pu> 
XTU-Y7li. 7^-;UKlx>X9il^1ll©«tg*^fc 

«3fem©£*ii%m*«:W{b-r*ci(cj:»3. -e 
©Hi«*:^3 isj ?r^^«^s^^^ 2 0 (c>(* L/ xmS-ic b . 

2 0 3!p 6 © m«3l£©iS;*i «3 ^ ?:/J^ 3 < T ^ C t 
[0 04 3] Vtcf}i-oX:. /jNPS©ai?U>Xl O^rffl 
[0 0443 cntCcfcO. 5l£*iJffl?S!l**iiS< . '^■7>f h 

ic. 3 T :?"©/lHi i^J o T l^fciftffii^cAn®© 

[0045] ^mmco-?^ i^uu>xmn<Di^n 

[0 0 4 6] (m— ©*KW 0 3(C> 2Ji^-fi'PU 
>XS^©^i*Xlitc4isWS#BTME*^^. 
[0 047] IS— ©■7W'J;pu>XTU-rK:-:>l>-rtt., 

Ma^M^^fc. t*t>»5>-52P (Photo-Polvmenzation) 

[0 048] SE-r. 03 (a) K.7jktJ:'>iC. MI^M 
«:SS-C*-55^®2 1 ±{c<6®JT*Silii-i^ii?{I:^m 

2 2*Slffib. ^©±(c;^$'>>'^•4 i^^TS-a-'S. C 

©;:^^^>/^•4 1 ©THtCttlg— ©"T-^ P ^>X^^•$- 
>^-^SC■r-SSK/^•^f->J&^0^^n■tti■5. c©xi? 

4 1 i53lS«2 1 ©ra«:§|^^i|^g|{t«fli2 2 

ifr. -e©** ©1^111*^0. 55?^2 i*ai/r 
[0049] m9mimi$ti-k.mi^imitmm22 

il{fcJSJCtx^«acbris^b-r.5.©-r?. SlJI-HSe^tSfli 

2 2tCX^^>>'^•4 1 ©;SS^^■:5^->*5^^^J3nSo 

iliWg. ;^^^>>'^•4 1 *±^$-&r. Sli1^SMbm2 
2iX^f>-'^•4 x^imth. 
[0 050] ^^K. 03(b) cc^i^-ri^K. g!{tsn 

SEfk^iii 2 3 1/ . mmsx^%9\ws.^tm^ 2 2 © 
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DagP?:S&-S. SP)K:-e©±{C. H— v-fi7PU>XT 
U 6 i -7 i' n U > XT U 'f 7 ©tlS^fttfra 
)li^j:-5535»«:*/^X2 4?:BAi3(^WS, 
[005 1 ] E^«:«/7X2 4 45^S«2 1 
(CjfbW^. 5^S:</^X2 4^ill/rSI51^^MSt 

b. ■mmmm!m9mmimfii2 3^w.^ti'^z>. c<om 

HW«S^«S:^*^X'2 4©««)l©SflI*>^/cTo C C 
r. gTa©i^55^<fc ^ ;^ 2 4 AiJlC^ti-^lJ: 

W^*?f ^ c t tc ± ») !iJ>gftJ?*K:i-cBiJ2>XS*Jjnit 
10 r4>mt,^ 2P)SJ^(cj;SII— v-^i7au>XTt"fJl 

[0052] yj(c. ^3 (c) fc^j^-r±^tc> ipmm:f^ 

^X2 4±{i:^:^;Uv?Xh4 2^^?lJ-r^, C©^^?;^ 
h)i42K?!tU-r. 1^— ©v-Y i'PU>X6^jlL-r§l 

[005 3] C©g^». ^^3-*=&*>fc#/c^ii-3f£* 

u-:^;^hJS4 2{cMt*L. Ui^x m4 2-e3;J:7a«j:^ 

. ^^(D^^'S^^VzmCX. Sm*-C©Ui^X _hil4 2.© 

?>CticJ:<0, us?;:^ h»4 2-CBlfll©}^t^*J^fi«-5 

[0054] dSMk. ^«m=Sr?f 5 03 ( d) K 

inTJc^K:, ut?;;^ hJl4 2K:linv^5'P U'>XTU' 
'f©u>X-'N-3f->j&s0*!SSn-5, c©a. jj<;^h-^- 

30 [0 0 5 5 ] ^XK. 03 ( e) K^-rJ;^^:. F^-Tx 
•:!'^>i^=&tf-o-C, l^t^X H14 2K:^J^t^fc^->X-'^• 
^^->©J^iK>£WaJl:^/^;^24{CKWSo K7-fx 

'J>i'?l©:^?4*5*-S, c©^. x y ^^^i'^^f 
icfco-c. ^$^;J^^jl4 2tcSlJsn/c^>x>'^•^r->© 

Tf/^xox-^.g^Vi'jimAn : 2£jfeSJ:5^cx-y5^ 
>d^^^StR-r-Si> H14 2 {Cfct^r/l*! 

0 Mm©^>X>'^•5^ — >l*. W^Jl^'^X 2 4 (CfcC^T 
40 KJP*2 0 Mm©U>XA5r->{clS::^$n5. UJ^X 
^J14 2K:^J^^^>X>'^•^^r->©J^^^. C©Xir^> 

[005 6] 03 ( f ) ccn^f Jc'Jk:. ismSfr^ 
(Dm^mitmmzb^m^v. ct3p^)i^f^x2 4©ia 

»2-:5&-5, m-©::^Stt, WHJf^SIW.^b^fli® 
2 5 *S5feS!{b©tfc^-C. ±M*ie.. *6.5{PDi*gl^S 
50 %]teL«fcS^®««:ff>tlrtlt. Sli1-iK4M**L/riSia 
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». ■^immm9mm.\mi'i2 5 ^wim.. mmm^ 

[0057] JJi±(DXgK:J;o-r> H— v'-f rJ'a 
[0058] $e>«:c©±«:. r^^^'i'vh yi7X2 

isiK^B^ 2 9 %aA-rn«. s 2 tc^-r j: ^ ft^B^as^ 
m^^2o*s^-r.5, 

[0.059] ;^ctc. i^-v-<i7au>XTU'f©u>x 
y^•$->?:J^fig■r•5?t^^>©^t?x ns©g3tffi©jia(c 

[0 0 60] Sfc0--7Wi»Db>XTU-r6i^— 7 

n. m:v-f4'aU'>XTU-r7tt:/^-^5'Vb Ui?;^ 
2 6©ifi^K;j^fi£$n^o BU^©f'PKXSicfeii-r»> 
ipsji*'^ 0 -wwig^tpraji*'^ ;^ 2 4 ©±a 
». i' a u > Xtp 6 ©il,^,tiK: SlSficSf 

©V'f5'OU>.XT u-Yfc J; o-c. us>x h@ 

[006 1 ] n^%mT%<^>Mfim: e , . 
i^PUVXTU-ro^ftjSiEil^f . V>X3felll<tM*B 
A53S*DSfiCg*^6«3tXjK^. f-*-C©raPi«rr ife< 
i. ^©P^Pirtt 

r=fxtan0, 

i-C. ^*XJi<-3» f-©fiig?r^^-5>Ci*i-C^S, 
[0 06 2] mtfia4{C*i(,^-C. AS*ftS*!0.t!* 

X4 6a. 4 6 b. 4 6cfCj:-,T. i/cMA bit^tl^ 
n47a. 47b. 47c (OMi^.icmyt^ tl. C ©Ufi,^. 
OUyxhjl4 23&iS31£3nSi 'AiC. AS*ftS*0i 

{c^^-c^tm7tm4 8%A«-rs<b. 3 {i©^^ 57.0 

U'>X4 6a. 4 6 b, 4 6 c «:<}:oT. 7t:«4 8«^ 
n-en. 4 9 a. 4 9 b. 4 9 c(Dm!^J<cm^$tl. C 
©flfi*©Ut?X hS4 2*iS^3nS. US^X hg4 2 
©W*4fc ^ b i^x h ^ffl i, i/ci»^. !^ < g^fe S n/tife 

j^.rBUi>xfji42*i/?<^»j. m<m^stitcHL^. 
■rttui^x h»4 2 »fi< ^Ji-*W56©AS*^ 
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-Cfr. C®IMC!^^5iR^>r^M©>'^•^'->{C^i?X h 
[0 0 6 3] m—7>(^U\y>XTU^±Wi:i^—tj:^ 

-^©s« ©u>x©ii:T-c±ia©^3icAiff ^^n-sfcib. 

JgtJ?©fi5 o ftil?-^ >f 57 D U > XT U 5 C i 

10 d^-e^-s. 

[00 6 4] ^J:K:±ia©S3tIg=£tf ^/cJ*©^3fe36^ 

mccot^riJiHj-r^,. a5iil»-©M7fel£^i^.©<tfi£<& 
^UfcSt?**. 5.1ttS3Bl&©36aai%-5fi?l5JE*SR 

^>7-t!'$>So eKi£*ig^>7'5 i*^<=>ai«sn/ci 

(i^gSBSnm) ©Sm3t:«^M 5 ^ - 5 2 i 3 
jrf- h u>X5 3tcJ:or¥^T3^£K:^$t^. 
effliE7 ^;Ui»5 4?:/M,r. ■v'-Y i7PU>;^S2 0 

[006 5] ^S.miEy -( 5 4 «®jt^^T5* fefc 

-J&it^S^Jfli ?: -o fc^5^^t¥tT)fe*5v ^ 57 o u > X 
[006 6] v^570L,>XS^2 0a2fftlHlK©I5IK 

■Ctelf. -7-^ 57pix>XSS2 0WJ€:XIASy:Yl4{co 
30 i>-c|5i^3-a-*CiK:j:«j. 7-<i'au>XTU'f 

6k:M-r€.m3t¥tf7fe©AWftS^^{t3-li-. -€-©A 

[0 06 7] meit. m^it^m<om=.<Dm!S.^7RLfc 
-cabs. jaiSE*is-7>^5 i*>eHiS*snfc3t»ft® 

5^-6 1 {Ci-p-CSif^n, i/U-X5r-;l.vX57 6 
2^mm-ti>, 5i'U-X-5r-;U-7;:^i;6 2«fiE,B©S3t 

X 57 6 2 «: J: -5 rmm<Dmsm.^^=S: o ») 

[0 0 6 8] i/U-X5r-;l/-vX57 6 2*aifiLfc3l£ 
tt. n';^-^hU>X63i»— v-Y5'PU>XTU-r 

6©S^>XK:j:-3r. IS— v^" 5'a u>XTU'f 6© 

^■SMKiglfeL. #U>X©il:T©U5^X H14 Zifim 

©#U>X©^'#.ffi«:?g^3n'S/cJt>. 5/U-X-Jr-^U 
50 vx 57 6 2 ©Sa*^?5©Si|SiI*tT^ C i (c J: 9 . Mil 
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[0069] *^?^cD-7-f i'o u>;^^<Df^:&?St? 

>XT u ^ iH— a U > XT u u > X©i4 
S-rn%:^ig(c«lSflf -5 C H^-^^ d; n w 

>XT V' i^— V V P U>XT ©Sb>X©:)l£ 

(OMsmmiJi 1 0 0 y m©JS^, ^IcW^St 0 . 5 " « 
U>XP57lctt-rtx«0. 9 MmJyT<t/b§<m^ 

[0 07 0] Sfc. H— 

^pu>Xtu-Y ©{^$?B$©f-^«^©^S&^«: J: 9 > 
Iff— i'au>XTU'f®©u>XP^Pii|^-v-f 

u u>XT u-Y ffi© u>xraRi*s-rnt: L. * 

fes #Jl©l'>XHfil*^-rn-5>iti-5C<tA5iDifeli<!: 

[0 07 1 ] $?.(c. *^HJ©v-/^au>XSffi-t? 
«. 2 tSt©«^im*»«*fflt^-r^-v ^ i' a u> X 

f#6n5fcj&> w^sn/cM^MSfljtfM®©^^:^- 
v-/4'uu>XTnr*Jl^fiX-r'Sci«:<j;o-c. •5' 
i'pw>xru'f®©siisi4wis<^fcn5. ifti^ 

'omss.^ ntcm^m^<D^-< 5 ^ *>/Jn$ < j?^ n. x 

U>XT P U>XT U-Y©§B©U> 

xiapsfnfc^D^ii^, 

[0 072] {mr^ommm) ^^m(D2m-7^ i^ciu 

Wmt^. CC-C. 07«v-fi^PU>XS«©#i^jt 

[0073] mmm'mii^<D^^m 2 4 ^mf^-r^jMt. 
■c». ii-©stii«>9ii^Dxg-c&«>fcjs?)iSi?84«%-r 

S. 'tiraB^/^X2 4JgE5S«. H7 (a) tCmt^^ 
cc. ^--7-<i'au>XTU-r©«fi£gWt6ifeS«®W 
m^i^il{b<^flg7 i^M^SL-. <SliJ17 i©flPJ*>e.^ 
M^*M#fL. ^^111)17 1 ^n-fbs-a-s. ^Iii®7 1© 

[0 07 4] H7 (b) (c^n-rj;^{c. «flijl7 
1©±«:^;«/U;^X h 7 2^^?&-rS. C©Ui?XhM 
7 2 6C*fL/-C. ^— ©iaSffSiPI^{C. »— ©■r-r^'P 
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u>X6^abr§li^^*M«L. gjt^tf^. 
m-C\t. S U > X©3fe«|tti.e.^g5«*s^ < S J: ^ . 

g7fe3t©?®S:55-flJ »iaM-r -2. . 

[0 0 7 5] mms.. m^mm^n^t: mi (c)«: 

^-fJi^ic. u>?xni7 2«:. 3l£liE|3'Cx©/pi5f3&s;i< 
o fc^i^© u >x>'< - >*i}^jss ti?>, c ©a. 5i< 

[0 0 7 6 ] iXOC. S7 (d) K:^-rJ:^>K:. F5-fi 

10 - >(DmiK=s:-mmmmmimw{mfim 1 1 cce^-r 

^, C©<!:#. l|-©Hlfe«?!liI^«. ffifllRD'Ue^Xh 
©*tf44SSfijStRl^ . F ^ X ^. d/©®S?lt*^ 

[0077] ^XOC. 07 ( e) (Cn^-Ti^K:. ffiJSJr^ 

r; •T-<i7Pu>xas7 03!»J^fiS-r?>, 
[0078] ^ u u>xs«©f^::frffi 

20 v^i'PU->X©SU>X©3i£l64i'C^©^7fefi** 
#<ii-S<t5. S7t*©«S^flJ*-5;t^Ct*i-C^ 
•5, -MWCC. u>X®^|ftttJ.C,>3&i6SgnfcS9fr«iR 
^*s:!«c# < *636ii;»^3l£i^©^{t*^»J 
ur: S5t3(6©?^^^*ss-r-5£'^*s&'5. 
[007 9] m-<Dmmm(mm-}m.-c\t, ismffii^^ 

t»ffifr*'ti'CNCcg3t%?f5©-e. !|#{cc©!^^?^©a; 

Wc^jL^hm-)tx\ttthtsiti^-ofc, L/*^b, Iff— ©^ 
0«©['ps?:^at?». U'>x©5i&i4cciat=.M^©s5i&44' 
'l:^{c^f^©■c, ^#i4©5^ib*s/hs < . S3fe3fe©3fia[ 

30 ^^i&«:iie-o/cU>X}f^t^*^*^MK;f#6n^» c©/c!*. 

[0 08 0] <»=©^F9) *^IB©2BT'-frfPU 

>XTU'raS©0H©«®:^:^OC-Dl»T. S8*ffll> 

•c§i?fl-r -So s8»-r-r5'pu> xas©#»3*xg«c 

[008 1 ] cf KB^^^ 2 4J^;S*-C». ^— ©^Sfe 

[008 2] yvtc. 9cicmmofcm^^?k=S:mi'^x. 

[0 08 3] MMk. ■7'(^'av>xmiS.^^^m^'<c 
mt^t. *S!ibg|5»^*3n. 08 (b) K^-rj:^ 

50 ic. m9mmmf!imB\\<.'m~-7^^K3\y>xr\^^ 



[0 0 8 4] ^XfcS8 (c) (CTj^-TJr^K:, ■KSSt^© 

[0085] :**te{^t?«. h m<DmimM=S:n 

5fc«?>©F^-Yx-^5^>i^©Ig3&iqFS<b%-5A:«>, @ 10 

[0086] »=©^F«-C^LfclSJg^-C 

f'PS-r-5v-fi'nu>X©?^-?>3ffK^i-«:j;9. 

[0 08 7] * /d. :^mn<omMn'Cmr.<D-7'i 

[0 088] 3eK:> *^?^©-7-<i7au>xa«©fP 
Wj^tify^. ^-©v-fi'PU^XTU-f^SK:^ 

L-C. ^ifeMt?«2o©te||^S^CDPa«:> 

irtii§«^»«©WB{c-r ■Yi»DU>XTU-^ ^ffJfiS U 
fcSesScb 2 ^ 4' P U > XT u -f {c fe^ffcpJti-c*) 

[0089] 

©V-f 4'UU>XTU'f4ffllirl|— ©V>f d?PU 
>XTU'f©U>X5^tR©-'S4f-^>4''?&ff ^ c <t*!-e 

#^©r. zui©u>XTu-Y©3ti4-^-e*i:?^T?* 

s©iiJi^jt©-7-^ p u >x»«A5f#e>ti. -^-ipu 
u>;=«s©*ffi3x h^fijgj-r-scij&s-ctf*, * 
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[009 0 ] ^fc. ^— v-f^PU^XTb-f il^-v 

i'P u>XT u-f »^n-enMiiJ55©/jN? 

[BS©1SW<cl$iB^] 

m 1 ] *^i8©v-f ^'P u>x««^<i^/cS!^?s 

[02 ] *^B^©-r-f i-P U>X*«=S:<i;l/cjSa«^ 

^^•©WmHt?*^. 

[03] *^?3© V 5' P U > X«®(WS:^©II- 
[04 ] :*:^J©v-f 2;p U>X»S©{'PS:^raK:*jW 

^. »n•5'-^^'P^>XT^-fo^^•a'-->^':&ffi©M 

SfcourtftBg^SgrMS-e* ^. 
[0 5 ] Ai>v. U> XSffi©f'pt5:^a(c*Jli 

•rffii,>ss3fefe^i^©^s-c* 

■r«t,^-5^7^^m©^iJ©Fil©«^0-c* So 
[07] ^mBM<D-7 ^fuv^ x««©{'PM:i?S©^— 
©siii«^=&^-f xeWrSH-c* 5. 

[0 8] *^ig©-7-Y 27P U^XSffiOfgiS^^O^H 
©**S0!l*^-rxg»rffi0-CS> S . 

2 efeT^ai 

5G. 5R, 5B ^>(i^U>( y^-^- 

6 ^— 27Pi>>XTU-/ ■ 

7 ||~v-f4'PU>XTU'f 
1 0 SKi'>X 
12 -^vf d'pU'^xru-fSS 

30 2 0 jSS^Ig-?- 

4 2 Ui^^xm 

5 1 fi«ff*IS-7>::^ 

6 2 yi'-X^r-;UvX2' 
5 3> 6 3 a';^-H'>X 

7 1.81 mm^mm^iwmitmn^ 

7 3> 8 2 fi®Jf*^J1-«gW^t«fli 



[05] 
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;«:K)SF:;^KRTtJF5f{gSES?tfeBr22«22^ 2^ 

F 5f-A(##) 2H088 EA13 EAX5 HA08 HA13 HA14 
HA25 HA28 t^06 
2H091 FA05Z FA292 FA35Y FA41Z 
FB04 FB07 FCIO FQS FC26 
GAOl GA13 LA12 LAL8 
2H097 CA12 FA03 GA50 LA17 
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